H ypertension has long been acknowledged as a serious health problem. It is a recognized cause of stroke, myocardial infarction, and other cardiovascular diseases which result in premature mortality. Control of blood pressure has been proven to reduce the incidence of disability and death from these causes. (Hypertension Detection and Follow-up Program Cooperative Group, 1979) . A prolonged reduction of usual diastolic blood pressure (DBP) of 5 mm Hg has been associated with 34% less stroke and 21% less coronary heart disease (MacMahon, 1990) .
Although elevations in either systolic blood pressure (SBP) and/or DBP have been related to reduced life expectancy, a more recent study has suggested that SBP is the more important predictor of cardiovascular disease. Regardless of the emphasis on SBP, DBP, or both, evidence supports the value of maintaining normal levels of blood pressure. To that end, Healthy People 2000: Objectives for the Nation (U.S. Department of Health and Human Services, 1990) includes objectives for screening and reduction of hypertension:
Increase to at least 50% the proportion of worksites with 50 or more employees that offer high blood pressure and/or cholesterol education and ABOUT THE AUTHOR:
470 control activities to their employees (Baseline: 16.5% offered high blood pressure activities and 16.8% offered nutrition education activities in 1985) (No. 15.16, p. 406) .
Increase to at least 90% the proportion of people with high blood pressure who are taking action to help control their blood pressure (Baseline: 79% of aware hypertensives aged 18 and older were taking act ion to control their blood pressure in 1985) (No. 15.5, p. 399 ) .
Increase to at least 50 % the proportion of people with high blood pressure whose blood pre ssure is under control (Baseline: I I% controlled among people aged 18 through 74 in 1976-1980; an estimated 24% for people aged 18 and older in 1982 -1984 Obviously, the worksite is the best place to access adults for screening of blood pressure. Offering control programs through the worksite is a highly efficient means of reaching adults with high blood pressure. These programs contribute to health objectives for the nation, and to reduced cardiovascular disease and its associated health care costs. The best way to offer the programs has not been determined; however, the two articles reviewed here provide an evaluation of two studies, one that contrasted two types of screening and follow up, and another that assessed the effects of an intensive intervention program .
SMALL, BLUE COLLAR WORKSITE HYPERTENSION SCREENING: A COST EFFECTIVENESS STUDY (ELLIS, 1994)

Synopsis
This large scale study compared linkage to treatment and cost effectiveness outcomes of one stage versus two stage blood pressure screening programs for blue collar workers in the worksite. Originally 7,856 blue collar workers were screened. Workers meeting the selection criteria were invited to participate in the study. Criteria included:
• DBP equal to or greater than 90 mm Hg (those with DBP equal to or greater than 115 mm Hg were excluded because they were asked to see a physician within the next week) • Blue collar workers who were aged 26 to 64 • Not pregnant or planning to become pregnant within the next 12 months • Not expecting to leave the area within the next 12 months • Had no history of heart attack, heart failure, stroke, or hospitalization for severe hypertension.
A total of 545 workers (79% of those eligible) participated in the study and were randomly assigned.
All subjects received a pamphlet, a letter with their blood pressure LINKING PRACTICE & RES EAR C H reading and a letter to the worker's doctor with Canadian Hypertension Society recommendations for diagnosis and management.
One stage screening subjects were asked to see a physician within 1 month and were telephoned at that time by project staff. Those with DBP between 90-99 mm Hg and not taking medication were advised to have their pressure rechecked in 1 year.
Subjects in the two stage screening category were scheduled for a second screening 2 weeks later and referred to a physician if the DBP was equal to or higher than 90 mm Hg. They were also telephoned monthly, up to four times if necessary, until an appointment was scheduled or it appeared that further calls would be resented. Assistance with making physicians appointments was offered to the two stage screening group, but only two workers (l %) utilized the assistance.
The worksite screening was conducted using a voluntary health organization, and public health unit personnel and materials were prepared in five languages. The year end assessment was conducted by an observer who was bilingual, or who was accompanied by an interpreter, and unaware of the study group assignment. Subjects completed a questionnaire, and blood pressure was measured three times on each of the two visits, with the initial measurements discarded and the other four averaged. The training for screeners and interviewers was described, and interrater reliability was tested. An automated digital sphygmomanometer was used for the initial screening and, for those with DBP equal to or greater than 84 mm Hg, two mercury sphygmomanometer readings were taken 2 to 5 minutes apart and averaged.
The referral rate for the two stage screening was significantly higher (58%) than the rate for the one stage SEPTEMBER 1996, VOL. 44, NO.9 group (44%). The percent of referred workers seeing a physician within 40 days of the screening was not significantly different between the groups-54% of the workers receiving one stage screening, compared to 53% of the two stage group. The second phone call to the two stage group increased linkage with physicians by another 5%, but additional phone calls appeared to be of little value.
At the year end assessment, 83% and 91% ofthe respective groups had been seen by a physician. There were no statistically significant differences between the two screening groups in terms of DBP at the year end assessment. The average 8.5 mm Hg decrease in DBP over the study period for both groups was statistically significant.
Overall, this randomized, controlled trial found equivalent results for the two types of screening programs in terms of seeing a physician within 40 days of referral, diastolic blood pressure reduction at the year end assessment, and proportion of workers with controlled DBP whether or not they were receiving treatment. One stage and two stage screening programs also had similar cost effectiveness ratios, indicating there was no additional benefit from two stage screening. Further, the authors identified advantages to one stage screening, including less loss of production time and reduced disruption of work in assembly line schedules. Also, they noted that with one stage screening there is greater confidentiality for the workers, because with the two stage protocol, special arrangements must be made to have workers with elevated blood pressure return for the second screening.
The authors suggest that the extra time and costs spent in conducting second stage screenings would be better spent in conducting screening at additional worksites. Some differences by industry in the Toronto area were found, with workers in processing, semi-skilled trades, or the utility industry more likely to be aware but uncontrolled. Based on odds ratios, older workers, younger workers, or those who had not visited a doctor in the past year were identified as the higher risk groups. For example, in relation to the goal of increasing control among those who are aware but uncontrolled, those who had no visit to the doctor in the past year had 11.1 times greater odds of uncontrolled blood pressure than the rest of the group.
Critique
This well designed study was clearly described and presented. The authors carefully described the population of subjects and assessed for preexisting differences between the two randomly assigned groups. Attention was paid to the ethnic background of subjects, and materials were prepared in five languages and translators were provided, as necessary for screeners and year end evaluators. Further, the authors, based on these results, made useful suggestions regarding application of the findings to design and implement future worksite programs. For example, their project demonstrated that such a program could be organized and delivered by voluntary organizations when given guidance. Further, they suggested that, especially for blue collar workers, the screening program may trigger awareness of healthy behavior.
The authors indicated that less than 1% of the 7,856 screened workers who had a DBP equal to or greater than 90 mm Hg were unaware of previous high blood pressure and had not seen a doctor in the past 2 years. This pointed out the impracticality of running a screening program for the sake of fewer than
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1% of the worker population. They suggest that the important objective is to reach workers who may be aware of hypertension, but are uncontrolled, especially younger workers who had not visited a physician in the past year.
Differences also were found by industry. While this suggests targeting programs to particular groups, the findings are not necessarily generalizable to other areas. This screening would still be necessary to identify the higher risk groups.
No rationale was provided for the differences in the referral criteria for the one stage and two stage groups. One stage subjects with DBP of 90 to 99 mm Hg were advised to have their pressure rechecked in a year; however, two stage subjects were referred to a physician if the DBP was equal to or greater than 90 mm Hg. A consistent referral point would have strengthened the study and might have eliminated the differences in the referral rates which were significantly higher in the two stage group.
EVALUATION OF THE IMPACT BLOOD PRESSURE PROGRAM (FIELDING, 1994)
Synopsis
This randomized, controlled trial at four worksites in four different states with on site health promotion programs coordinated by Johnson & Johnson Health Management, Inc. tested the effectiveness of the IMPACT Blood Pressure Program. The on site based health promotion/disease prevention program offered, at a minimum, programs for fitness, blood pressure, smoking cessation, nutrition, and weight control for at least 2 years prior to the onset of this study. The types of industries were automobile manufacturing, defense contracting, 472 medical products, and other light manufacturing.
Worksite populations included both white collar and blue collar workers. Workers with SBP readings of 140 mm Hg or higher and/or DBP readings of 90 mm Hg or higher obtained during worksite screening were invited to have their blood pressure retaken to determine eligibility for inclusion in the study. Those whose blood pressure continued at or above those levels and who signed a consent form were randomly assigned to intervention or control groups.
The intervention consisted of monthly, 10 minute individual counseling sessions at work that included assessment of current behaviors, readiness to change, perceived vulnerability for negative effects due to elevated blood pressure, achievement of previous goals and reasons for not achieving goals, compliance with medication, and direction for goal setting for the next month. Predetermined protocols were used for these counseling sessions conducted by registered nurses or nutritionists with a minimum of 3 years experience in counseling for this risk area in comparable settings. All counselors had completed a 16 hour IMPACT training program which included practice in effective counseling techniques, role playing, use of the materials, and quality assurance efforts. These counselors were supervised by the on site program coordinator, and conformance with protocol was monitored through review of notes.
In addition to the counseling, a monthly package was mailed to the worker's home address. It contained a personalized cover letter, information on blood pressure, and identified behavioral challenges. Incentives, such as coupons toward athletic equipment, were offered as participants met a challenge. These partici-pants also received pnonty for enrollment in the relevant health promotion/risk reduction programs offered at the worksite.
Attrition was minimal, with 90% of the control group and 93% of the intervention group continuing participation in the program for over 1 year. While the authors reported there were no striking pre-intervention intergroup differences, they did not provide results of statistical tests for significant differences.
Blood pressure measurements at baseline and 1 year follow up were compared. Those workers receiving the intervention had significantly greater differences in blood pressure (10.9 mm Hg in SBP and 5.6 mm Hg in DBP) as compared to the control group (2.4 mm Hg in SBP and 1.7 mm Hg in DBP). After adjusting for age, sex, and baseline blood pressure, the differences between the intervention and control groups remained statistically significant for SBP, but not DBP. However, the authors pointed out that recent studies have suggested that SBP is a more important predictor of cardiovascular disease than DBP.
Critique
This well designed study has a number of strengths, including random assignment to treatment and control groups, detailed preparation and description of the intervention, a multi-faceted intervention including worksite counseling, mailed materials and incentives for achieving goals, and priority for entrance into relevant worksite programs. Although a plan was in place to assess the comparability of the intervention provided by the different counselors, this was evidently only done at the conclusion of the project where differences were found. However, it was not possible at that time to correct them.
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At one point in the report, the counselors are described as registered nurses, nutritionists, or health educators. In discussing the results, the authors indicated all but one of the worksite counselors were nurses. Yet, in reporting the review of the counselor notes, they indicate nurses concentrated more on confirming physician visits and compliance with medication, whereas nutritionists focused more on nutritional requirements. Their prior statement indicates that there was only one non-nurse as a counselor, so this comparison by discipline seems inappropriate.
The authors suggest development of an interactive software management tool to be used by counselors to insure more uniformity in their coverage of the required areas and, thereby, improve results with workers.
The authors appropriately suggest that a longer term study would be required to determine if the significant reductions continue, and whether or not the same intervention would maintain the effect, or if frequency and intensity would need to be changed to insure continued compliance. Unfortunately, they did not report the extent of participation of the subjects in the on site health promotion programs. Further, in this study there was no attempt to calculate the costs of the intervention and determine the cost effectiveness of the experimental intervention versus the control intervention. SEPTEMBER 1996, VOL. 44, NO.9 
Implications for Occupational Health Nurses
Clearly, it is important for worksites to be involved in assessing blood pressure levels and promoting appropriate follow up and treatment of elevated blood pressures. The two studies reviewed here lend support for both minimal and more intensive intervention programs. The first suggested only one stage screening and recommended follow up was as effective in achieving treatment goals as the more intensive two stage screening and follow up intervention.Yet, in the second study, the provision of individual counseling had a significant effect on blood pressure levels over and above participation in "regular" worksite programs. Therefore, these results suggest that if resources are available, individual counseling and assistance over a period of time will have beneficial results.
It is interesting to note the two studies achieved similar levels of reduction in blood pressures through use of quite divergent approaches. The question arises as to whether this is the amount of initial blood pressure reduction that can be expected through use of medication and behavioral changes. Unfortunately, neither study reported the extent of changes in behavior that may have been implemented by the workers, such as reduction of salt intake, increase of exercise, and reduction of weight. These changes could have confounded the results.
The best approach for occupational health nurses, then, is to insure worksite programs are implemented and careful records kept to show the effects of these programs. Certainly when selling management on the offering of such programs, the data regarding the effect of reducing blood pressure on subsequent disease and, therefore, health care costs, should be very persuasive.
